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TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, Martin Kiesel, Andreas Polz, Georg Trummer and Peter 
Wagner, residing in Poxdorf, Erlangen, Amberg and Hersbruck, Germany; 
respectively, whose post office addresses are Jahnstr. 36, 91099 Poxdorf, Germany; 
Schleienweg 3 A, 91056 Erlangen, Germany; Helmbergerstr. 7, 92224 Amberg, 
Germany; and Kellerstr. 7, 91217 Hersbruck, Germany; respectively, have made an 
invention in: 

APPARATUS AND METHOD FOR GENERATING OPERATING COMPONENTS 
of which the following is a 



[0001] The present invention relates to a method and an apparatus for generating 
operating components for operating devices of automation components. In particular, 
the present invention relates to generating a human machine interface (HMI) for 
controllers and/or a drive. 



The designs resulting therefrom, including the programs, configurations, images, 
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SPECIFICATION 



FIELD OF THE INVENTION 



[0002] Complex controllers are designed and programmed with the aid of engineering 
systems. Control variables are defined and combined in individual engineering steps. 
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operating and observing variables, etc., are stored in a special database. As required, 
these data are transferred from the database into the controller and/or the drive. 

[0003] Operating devices and/or HMI units with the aid of which the controllers can 
be operated in a user-friendly fashion are frequently provided, not only in the case of 
complex controllers. The HMI units serve in this case for visualizing and setting 
relevant control variables. 

[0004] The generation of HMI surfaces for HMI units requires a special HMI design, 
the HMI-relevant data from the engineering system, for example images, operating 
and observing variables, being further processed and, if appropriate, enhanced. The 
HMI surface thereby produced is loaded into the HMI unit and thereby permits the 
user to operate the controller and/or the drive as required in practice. 

[0005] The generation of such HMI surfaces is very complicated, in some 
circumstances requires knowledge of the data structure of the engineering system, and 
generally also requires an interface to the data generated by the engineering system. 
However, in the case of updates of the engineering system and/or the controllers, it is 
to be ensured that the HMI surfaces are also changed consistently. 

[0006] The object of the present invention therefore consists in simplifying the 
generation of HMI surfaces. 

[0007] According to the invention, this object is achieved by means of a method for 

generating operating components for operating devices of automation components by 
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means of engineering an automation component by means of a plurality of engineering 
steps in an engineering system, offering one or more design steps for an operating 
component in the case of one or more of the engineering steps, and assembling the 
operating component at least partly with the aid of the design steps and the 
information on which the engineering steps are based. 

[0008] The above-named object is also achieved by means of a device for 
parametrizing, commissioning and programming controllers, having an engineering 
device for the purpose of providing for an operator the engineering steps relating to 
parametrization, commissioning and/or programming, the engineering device can be 
used to set operating components for operating devices of automation components by 
offering the operator one or more design steps for an operating component in the case 
of one or more of the engineering steps. 

[0009] Advantageous developments of the invention follow from the subclaims. 

[0010] The present invention therefore permits the HMI information also to be 
generated by simple operating actions or in an automated fashion in normal 
engineering, it being possible for the technological knowledge present in the 
engineering system to be used for generating technologically oriented HMI 
components. 

[0011] The present invention will now be explained in more detail with the aid of the 
attached drawings, in which: 
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Fig. 1 shows a possible configuration of the interconnection, for data processing 
purposes, of a system according to the invention; and 

Fig. 2 shows a variant of the configuration of fig. 1, with a special HMI database. 

[0012] The exemplary embodiment described below constitutes a preferred 
embodiment of the present invention. 

[0013] HMI data for an HMI surface are derived from the normal engineering process 
in the engineering system. This means that the generation of relevant HMI data is 
integrated in the operation for commissioning, designing and programming an 
automation component such that HMI information is also generated by simple 
operating actions or in an automated fashion in normal engineering. As a result, two 
processes, the engineering process and the generation process for HMI surfaces, are 
combined to form one process. 

[0014] According to the invention, the generation of the HMI data is performed during 
engineering in the context of the appropriate engineering step. For example, the 
relevant HMI variables can be determined when commissioning a controller. In this 
case, individual variables can be marked as HMI-relevant. Furthermore, whole HMI 
images can be designed or imported during the engineering step. 

[0015] Relevant HMI variables can be defined as early as when programming 

automation components. The relevant variables for machine operation or for a 

servicing image can then be determined when generating the machine application. 
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[0016] It is advantageously possible through the generation of the HMI surface during 
the engineering operation to make use of the technological knowledge already stored 
in the engineering system for the purpose of generating technically oriented HMI 
representations or HMI functionalities. Thus, for example, it is possible for an axial 
overview to be made available for the HMI surface directly from the engineering 
system. 

[0017] The relevant HMI data can be stored optionally in the XML or HTML format 
or in another format readable to standard Internet clients. This has the advantage that 
such HMI data or surfaces are also available for external standard tools, thus 
enhancing the field of application and the flexibility of HMI operating components. 

[0018] The operator can optionally individually reconfigure an HMI surface in the 
engineering system. Thus, if desired, the operator can prompt actual data on numbers 
of items to be faded in on his HMI unit. Moreover, for example the operator can 
integrate an individual graphic or current camera images of machine parts in the HMI 
surface. 

[0019] Furthermore, the functionalities can be operated using standard browsers 
which can be integrated individually in the HMI unit. 

[0020] The interconnection of the relevant components for data processing purposes 
may be explained below with the aid of figs. 1 and 2. 
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[0021] Fig. 1 shows an engineering system ES serving the purpose of configuration, 
programming and commissioning. According to the invention, in addition to the 
conventional functionalities, the engineering system ES also comprises a functionality 
for generating HMI surfaces. The data generated by the engineering system ES are 
stored in a database Dl in accordance with a path 1. In addition to the conventional 
configuration and program data, in this process special HMI data such as images, 
operating and observing variables, etc., are also stored in the database 1. The 
configuration and program data are loaded from the database 1 into a controller or a 
drive C in accordance with a path 2. 

[0022] An HMI design tool HMI-P accesses the HMI data of the database Dl via an 
interface 3. As an alternative to this, the data relevant to HMI can be extracted via an 
explicit operation (for example exporting). However, the configuration and program 
data of the engineering system ES are also available for HMI design purposes. The 
database Dl therefore constitutes a common data bank for the engineering system ES 
and the HMI design tool HMI-P. However, this also means that data on the HMI 
design can be stored in or extracted from the database Dl via the import/export 
interface 3. 

[0023] After the enhancement and/or further processing of the HMI components, 
originating in the engineering system ES, in the HMI design tool HMI-P, these data 
are loaded into an HMI unit HMI-G via a path 4. An HMI surface for operating and 
observing the controller C is therefore available to the operator. The corresponding 
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data exchange between the HMI unit HMI-G and controller C is performed via a 
bidirectional fixed or radio link 5. 

[0024] Fig. 2 illustrates an enlarged configuration of the control system according to 
the invention. A second database D2 is provided in addition to the system illustrated in 
fig. 1. With the exception of the new data paths 6, 7, 8 and 9, the remaining 
components correspond to those of fig. 1 with regard to their functionality, as well. 

[0025] In accordance with fig. 2, the HMI design tool HMI-P is now capable of 
storing HMI design data and/or HMI surfaces in the separate database D2, if 
appropriate in a special format, for example HTML or XML. In addition to supplying 
the HMI design tool HMI-P via the path 6 with appropriate HMI data, the database D2 
can also supply the controller C via a path 7 or the HMI unit HMI-G via a path 8. 
Moreover, it is possible for the HMI unit HMI-G to tap HMI data directly from the 
database Dl via a path 9. 

[0026] The data from the database Dl are therefore available to the HMI unit HMI-G 
via the following paths: 

1 . Path 2-5, with intermediate storage of the data in the controller C; 

2. Path 3-4, with enhancement or further processing of the data in the HMI 

design tool HMI-P (compare fig. 1); 

3. Path 3-6-8, with intermediate storage in the second database D2; 
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4. Path 3-6-7-5 with intermediate storage in the database D2 and in the 

controller C;and 

5. Path 9 as direct tap from the database Dl . 

[0027] The storage of all the HMI data can therefore be performed on the automation 
component or outside the automation component on an HMI unit or data server. 

[0028] Operating the functionalities in the HMI unit is favorably performed with the 
aid of standard browsers. 

[0029] The following advantages therefore result according to the invention: 

the generation of the HMI surfaces is wholly or partly integrated in the 
engineering of the automation controller/drive, 

the design steps for the HMI are also offered in the user interface of the 
individual engineering steps of parametrization, commissioning and 
programming, 

entire parts of the HMI are derived from the technological knowledge of the 
engineering system, for example servicing image with axial overview, 
diagnostic image for individual axes, diagnostic image for automation 
component (for example utilization of capacity, memory occupancy, ...), 
optional post-processing/supplementing by means of external tools and/or 
importation of additional image information, 
consistency of the HMI images for the purpose of controller design, 
NY02:350365.1 

8 



A34645 (071308.0239) 
PATENT 

a consistent HMI design can be generated in an automated fashion (for 
example by pressing buttons) in the event of updating the system software or 
application software of the automation component. If, for example, two new 
variables are added or two are deleted when updating the engineering system, 
the HMI is automatically adapted to the new number of variables and/or 
updated. 

[0030] It may be stated in summary that the generation of the HMI data is integrated 
according to the invention in the normal engineering system. Consequently, no 
external further development tool is required for generating the HMI data. As a result, 
the efficiency and consistency are substantially enhanced in the case of the generation 
of HMI surfaces. 



• 
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